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1-S.eM] 

^1^71 ^ 2S. S^^r ^l^;7l7> 7fll^5]?} (modified 

silica); ^ ^ -I-bH-S 

<f?m+\ 1> 

Ri — SO3X 

<s}-«}-^ 2> 

— R 2 — S — S — R 3 — 

^■71 3>)-*H lo)]X] R^ 2 ifl^l 7 7fl^ ^^7>1- ^^H, X^r ^^7} 

2-^ ^e^^M; ^-71 2^1^ R 2 ^ r 3 ^ z]-z}- 2 ifl*l 7 7fl2] 

^^7>« £Hr ^^^]ol4. 
£ 1 
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^•"^-^^11^^- ^ °1# ^fl-S-^!r ^S^l {Composite elecrolyte membrane and fuel 
cell employing the same} 

<2> M. cgj^^ofl ^ ^o]T^ ; ^-flS>7fl^ ^IL^-g- ^^M^ 

(composite elecrolyte membrane) ^ *fl-g-tr <?§S3l*H ^:*r ^M^r. 

<4> <^fl ov^^ oi^ ££L*i*lfe-, ^fMl 4^ PEM (polymer 

electrolyte membrane, JI^-*} ^) ^ , ^ (phosphoric acid) , 

(molten carbonate) «<H1 , jLS|| (solid oxide) u o v ^ tAS ^€ 4 s 
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<5> ^S^l^r ofl^co]] cfl^j- <£ S "wJ-^H 4b}, <?§S.7fl 2)71-1- -f-*H ^B.* ^ 

< 6 > ^^^^ tflS^°] ^^^l^^S-^i^ (direct methanol fuel 

cellH4. ^^Hm^iL^lTr <££-5L^ ofl^r-i: ^-fr^-i-, #*H^3.*1 *r 

S *>*1 <£jL£] #l^ol -g-ol^>7l nfl^ofl, cfoj:*). ^ ±^ 

5h 7>^^o] 7K> ^ ^o.^ o a V^^ 

<7> ^^m^r^^l^ ti Jr-§-4^^, <^^7> ^>5}-S]^r °fl^JE. #-§-4, ^ 

AV^^ ^ofl o}^ tiV-g-C. S tM^^, ^-§-^^8: 4^-4 £4. 

<8> w>-g- : CH 3 0H + H 2 0 — 6 H+ + 6 e" + C0 2 

<9> 7fl^J= : 1.5 0 2 + 6 H + + 6 e" -> 3 H 2 0 

<io> ^ av-g. : CH3OH + 1.5 O2 2 H 2 0 + C0 2 

i, 67fl5] ^o]^ ^ 6 7fl^ #*}7> ^5)^ -^oj^ JL^-7>^*fl^^ nfl 

aV-g-*}^ ^-4 o]aV^-e_V^^ ^*Rr ^H^, °1 4*<HH ^1^:*^ ^l^l *fl^Rr 
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-grO) ^=3. ol^§>7l -^S. ^ ^0^5}-, ofl^c^. ? fl^c # 

ofl: Nafion : Dupont^ <$E.) 7} *}-%-5\JL $X^. o]z\-& ZL^t}^^^ €<r^-§- 
7}7)51 $XSL*], *\^^*\ t^fo £ ^ ol^-^^o. ^q.. 

(cross-over )# £M , ^qo_g. <££.#x]S>] ^^#±7} ^r^l °1 

o> ^ Ha}*] .03. 6-16 x^S. pjl^-g. ^-g-ofl^. A>-g-^-o.^^ nltiV^- uflE^ 

^ °cf* #<ytf. ZieiM- 7i^JE nfl^ ^-g-<2lj ^Sf Af-g-^, ol^^^l^l ^ JL 
-§;o] 7^>^4^ 7>^*>cf. ££*T, DflBMrO] i^>^*M^ ^^r^ 7fl^. # 

nflo} 5t)S-^Aj-ol it^^H ^^Cf. o]^ -g-^ nflEKg- J£n];0)-u| 
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<15> o]^- S) v\}r£-$r, oflHj-^. =4 ^ ^ o. 7 i o^eq HSiiHjt « 0 >xl^> 

<16> ^15,409,78551, ^15, 795.668S, *ll 6 , 054 , 2305. , *H6,242,1225-, *l) 

r 

5,981,0975, *fl6, 130, 1755. ^ cf^^Sl- ^ ^*M^M- n*}*}^. 
<17> ^5,795,4965., ^16,510,0475., ^16,194,4745. ^ ^<£^ #eHS 7- 

^€ ^sfl^* 7flAl§>^cl-. 
<18> t^J^ ^5,919,5835., ^15,849,4285. -f-£: ^ol^S^ ^7}°^^ 

<19> T^Jf-S] ^14,985,3155.^ ^o^^H^ ^-B-*>^ ^ffl^Bl-i- 711 

-^1*1-^^. ^15,672,439^^ 2^ #nfl#* ^wl^V 7^}t}^. 

i^o) ol-j7^> 7 1^^ 4^1] 

<20> ^ o. 7l 3.^^^ = 53 °1« ^fl-8-t!: 

<21> ,g. ^l^>Kr ^^M^, fl-^^Hl 2)-^^] IS. *]*7l ^ 

25. 5*1 5] *l*7l7l- 7fl^e]?} (modified silica); ^ ^o^jn^l 

<22> <2}-«l-^ 1> 

<23> Ri SO3X 

<24> <2|-^-<bl 2> 
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<25> — R 2 — S S R 3 

<26> J£ 7 ] S^XJ loflA-] Rr g. 2 7 7fl^ ^^^>1- «&^3l°H, Xfe ^€*> 

Hlfe. 3j-*H 2*11*1 R 2 ^ R 3 ^ Z}-Z}- ^^Ojg. 2 lfl*l 7 7fl^ 

<27> 2^1 7 7fl^ ^^V* g-fe 1^31^ ^lSA^ -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, 

-CH2-CH2-CH2-CH2-, -CH 2 -CH 2 -CH 2-CH2-CH2-, -CH 2 -CH 2 -CH 2 -CH 2-CH 2 -CH 2 - ( -CH 2 -CH 2 -CH 2 
-CH2-CH2-CH2-CH2- 

(3-propyltr imethoxymercaptosi lane) , 4-^-^S&) nfl =.^£^3 

(4-butyltrimethoxymercaptosilane), 3-HS.^S.el ^l^-^l Mfl S^S/gfl: 
(3-propyltr iethoxymercaptosi lane) , 4--f llS-eH^l "fl ^.^S^l^ (4- 
butyltriethoxymercaptosilane), 7K^<5fl^ SE^ #-^£.3. f^*t ^, #^2r 

<29> #7] 7flM5]^ <iHfe £r«H4 34 ^4. 

<30> <St-*j-^ 3> 
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<32> ^-71 £|-44 3^Ai, -f^o} ^S^^HlAi 444^ 44 ^o], ZfZ^ f^^}^ 

°J^*Kr ^3144 -0- 4^- <?i^Sl^ ojcf. r}n> > QjjjL^ fl-^^^ofl 

^ ^^^-#^71 (- C H2-CH2-CH2-S0 3 H)7> ^S)o] oljl, Cfs ^«.o} ^^Hlfe ^ 
4 ^.71 (-CH 2 -CH2-CH2-S-S-CH 2 -CH 2 -CH2-)7V &U>-4 , #4 4^4^40^ ^7fl 

4 fl-^47> ^44 214. 
<33> 4^4^- #*fl;£44 ^€^-8: ^l^Hr <3ih8: #^>7l^ o]£-x)5L 

^#44^ ^ W 1*4. 1^4 &44, A o v 7l 7M^?Hr ^ 

£4 vfl4 71^-t- 443 4°-4, #4 4#4-^ ^ 

^* ^144 ufl^ofl, ^1^4 ^ ^ -fr 7l«?4S7> ^*Kr 
<3*1144. ^43-^, £ ^4 ^4^4^ *fl<?Mr4 ^ ^-^-71^5.^ 3. Sri 

^.tHi- ^ 014. 

<34> ^"71 7fl^5]7Hl 5^4, #4 7fll^E]7> s)-^ IS. &44 
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H^^I'JL^} ^ ^Cf. o]E^> JL^is}^, #7l 7^^^} ^ fl-^*} 

S^H 13. I^ISIH #£XV7fl<gSl x}&7}7\ fl-^^^H SJ= 10 ifl*l 

9= 40 %9l ?A°) tf-Sr 

<35> ^7} 7M^el^Hl SM^, ^"71 7M^^^> ^ ^, 5*«H 2S 

^SlH.7)l<lSl ^1^71 7}- fl-^*}^ til^o] ^"A^, 4^^*11 ^Bj-S] + 

^-71 7V ^£ fl^T^ til ^ ^=30 ifl*| ^ 70 %°1 W>^-3]^>4. 

^S-S. ^^*M^q 71741^^-^1 n^Sr °1^*V aLB^M, 

£ ^^fl^ ^ ^71 7M^5l^ ^ 2 tfl*l ^ 20 ^SlS. 

<37> #71 7l);g^eimr JI^*} wflES^ ^ *Hl7l^# 7}7%2{SLS. *fl-Hr ^ 

» #71 7M^sl?>^ ^7>^7l^ 2 tfl^l *}= 10 nm ^5L ^ ^ ^cf. 
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<38> £ M^ofl ^ol^^ll- 5U<^i, ^7} <%°}^Z1Q7}^, 

<39> <$o}£- ^711- *5lH^ ^H°J «m# W^^l* M.^u\ 

3*1, e sltfiSif?! (trif luoroethylene), tfl JE^-f-iLS.^ 1 ^ 

(tetraf luoroethylene) , ^l-cl a] %d wfl^l (styrene-di vinyl benzene), or , 0 , £ -Ssl 

1-^S.^El ^1 ( a , £ , /8-trifluorostyrene), ^ 31 (styrene), (imide), 

(sulfone), S^sl-^l (phosphazene) , °fl 31 31 h. t]1# (etherether ketone), ^lll^l 
^>M-°lS- (ethylene oxide), #e| 211^3! -isH-E. (polyphenylene sulfide) 
7] (aromatic group) ^ JiS-l-EH (homopolymer) ^ S^sH (copolymer) ^ 

<40> y^Xj^Tfl^, ^-71 ^ol^S^m ^ ^B^TT, ZL ^dfl ^ 

31 *H ^I^M l^*r3 ^ * ^^7>^ tJJ-^ # oflA-1 ^^7>^ 

^^7} 90% ol^-oi, Jil^l-e^ (highly fluorinated polymer)* ^itlk ^ <&^. 

i-iHS (sulfonate)!- 71-^nl, zl ^ifl ^ ^ifl^ eJ-^^HI *^3l*r^ 
7 J}^ ^ ^r^*}^ t^o] ^ 1;^7>^ 7g^ 7 > 90% ol^-o], #ivilolEj7 

-irS^s} 13 ! (highly fluorinated polymer with sulfonate groups)* SltM^ aJ^K 
<42> ^ol^jE^-7l# #sl^SAi^ ( nl^-^-$l *)1 3 , 282 , 875 Jl , ^1 

4, 358.545S, 4 , 940 , 525 3L , ^15,422,411^ ^fi^H ^tt ol-g-^- ^ ojcf 
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<43> #o} ( MS0 2 CFR f CF 2 0[CFYCF 2 0] n CF=CF 2 #^1^-^ ^-&<>|*m JiS-^eM , 

^■71 <=HMfl; ^ oflim, ^S^l^l- ofl^^l, 3s)#^^i-ilo]E]^ a-#efl^, z\^Sl£. 
M «U <«-^ -id^€ ^ ^-#^^1^ s#eH7> °l-g- 

€ <r 5W. °H, R f ^ Irdi, i ^ io^l 2]#^s<t^7l ^hm^ 

^ M£ 1-4:, §1 = ^71, ^Mi^l, -0Me7l ^°\}*\ ^$}~ E}v]7^o]v]- . o] 

<44> l-4lS. ^^^^.S 7>£- ^£fl<2}- 

< 45 > -0-[CFR' f ] b [CFR f ] a S0 3 yS m^7) (pendant groups)!- $fe 

^l^m^ll- g±t #sH<M ol-g.^ ^ oic].. olufl, a ^ o vfl^l 3<>H ( b^r 0 ifl^l 
3<>H, a+b^ *H5L l^H, R f ^ R'fTr ^-£3!€*r, ^-fcS ^I^AS 

<46> 2 cfs efls^, 1-^1^ ^i|)<4 ZS0 2 -[CF 2 ] a -[CFR f ] b -0-S. ^^M7l 

(pendant groups )« t£H #^^.^#^^ 7 > £[4. o^, thS.^, £s&&|-g-4* 

, t^, -0R7l o] t olnfl i vfl^l 105] ^^71 o]-^7l (aryl 

radical)^]H; a^ 0 vfl*] 2 b^ 0 vfl^l 2°H ; a+b^ 0^1 ^>q^ ; R f ^ F> ci, 

1 tfl^l 10^1 1 tfl*l 10^ l-f-iLS #^S^2J7l ^<H1 

<47> ZL ^lS.^, 
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X A, A 2 A 3 



°) sj-uf^. 0^.4 €■ ^t 0 H; Ai, A 2 , A 3 b ^S-^Q*}, CyF 2y+ i (y^ 0 

iL4 3. ^ oltf), 0R7l (R£ ^71, 5i#^S^^7l, o>^7l A^^t}), 
CF=CF 2 , CN, N0 2 , OH ^^H; Xb S0 3 H, P0 3 H 2 , CH 2 P0 3 H 2 , COOH, 0S0 3 H, 

, 0P0 3 H 2 , 0ArS0 3 H (Ar^r U^^lt)-), NR 3 + (R£r <£Q7] , tf^SLg.<&Q7] , °M7) f^] 
*1 ^€4), CH 2 NR 3 + (R£r M7l, ^s^S.^71, o>^7l #oflAi f^l 

50> ^-^«fl^^ tfl*>^ J^tr ^O.l4, -S-71 ^7} Ui^- 

*]o] ifl^^-o] 4£^7i] #7>^ ^ sat)-, oje^v 3^ jib^h -8-71 

^Mlfe ^ 30 ^ 200//m 1- ^ 

4. 

€■ ^fr^l ^S^^l, ofl# 1-^, i^-*Hr 7}if ofli^Eoj] ^-g-*Kr PEMFC 

(polymer electrolyte membrane fuel cell), ^llHr^r #^ ^tHi^l ^M^r-S-^ 
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aflic=; *J ^-71 7fli.EL<4 ^7} ofli^E.^ A>o]cHl ^«fl^^# i^Hfr 

^-^l^^nfl (Pt/C^nfl) 7} A}-§-3§ ^ olcf. 
<55> #7l ofl^c^ > ^m#, ofl^r-i; ^4 ^ -tV^-tiV-g-* ^A]7l^ # 

<56> ^7) ?1\dzEL2)- ofl^ofl #nfl^, ^Pfl^^^ ZL ^HH^l-}, 

^1^71* (micropore) £ x}7> A>-g-^ ^ ojcf. <feH^, 
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<57> A 0 V 7 ] 7 fl^=2|- ofli-co^ %y\ ^d5fl|5|3f ^ 

^<r*)em ^r^H^ ^ igH^sm 7>€-*M^I*r, ptfe 

(polytetraf luoroethylene) -g-^- H&x}^ S.^r^JL , ^7) ±^ 

5l&z}$r ±^ (sintering) 9X^. 7}+^% 2] MH^e^, ^ <^tiV-g-^-uz]- 7} 

^ *lHsHl 01 o^, iH^em ?3f^ s?; ^ 4 

<?]c1S-^ PTFE -f^ ^ Jl^-^># 5£^>3l ^^.^ , SHH 

<59> a o v 7 ] 7H^IL^ ofl^^^l ^ls^ <^ai £-*Hl °}Jr°]^ ^ 

*V-8-€ t ^ Hr^^rTfl^, ^ -n-71 <glL ^ £#*r*r *>}# ^5- 

» #7} ofl^ofl =^ clef. ^-71 o. 7 ) <^SSAi^;^l- S.^, ofl 

<61> Cjci^ #71 °J|# ^l^*^r-g-^^^-. ^S^Itt, 

#7] M-^^SM^I ^ <£lL3] £13.^3.^ ^#ol nfl-o ^^S)H.S, 
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*HH^, asiiB] "fl^-oil, ^tiV^ 6~i6 ^ts-s. ^14* 

ofls, ^-71 4^4^*11 ^Ml ^ -fM «^£L^ as.ii2.wl c|^r ^*fl 

4*1 >g^t!r4. 4^1 AjX|c^ ^ a. Jl-g^^^ vflofl 7M^el7># 

^^Itt <y-A]^ (in-situ method)* ^*r4. 

<63> <^A]ofl> 

<64> 4^£r4(nafion membrane)^ ^g] 

<65> 4^^ =^A>oflAi Aj-o^ 6. S ^4^, #-^71 # i^]-^ ^S^SH 5E 

#7] tfi^S ^*fl^^ Aj-#^ol4. £ ^AHHAi A}-g-£ 44£4^ 

4 s ! £ 115<>14. A o v 7] 4^1^41: 120 %i&SL& (vacuum ovenHH 12*1 # ^ 3 
S^1^4. #2:^ 4^^r4* ^w.eflol7lE (membrane ki t H al3H3&4. 

<66> gj^jMiLgLg] *fl2: 

<67> ^4^^ (water jacket )°) ^-§-7l^ ^B^fl^ofl 4 30 °c^ ^ ^a]^ 

4. ^-§-7131 Aj-H-ofl -g-^711- ^14534. ^4^*7]* A>-g-§>o^ -§-^716)1 5°C^ 

ir*^4. 

<68> S>-§-7H, n-« lA ># (n-hexanol) 9.522 g, c^^i^l q]o]B. 

(dioctylsulfosuccinate)^ 4Sf-<* 1.553 g * ^4^4. S^l-i- 
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^i^A]Lilole (dioctylsulfosuccinate)^ 4Sf<gf n-^j^^l -8-*fl*l^4. 
4*1, a>o13.s.«ia> (cyclohexane) 100 g# A ^*}$i4. 

Jl 4*1 ^2-^^ 2 ml* £-§-7H C-l 2jL<as}£4. olnfl, ^ ^^-oj ^§>5|i^. 

<70> of 30 «. ^ofl i °fl^-*| nfl 

(3-propyltrimethoxymercaptosilane) 2.358 g-i- ^Hr^H ^-^^V^14. ^ 96 *\ 

<?i> o]sf $o] ^ej^ q-sj^ofl tfl^H, ofl^ ^|^ t ioo°C^l^i 1 *°J: 

<>Hf 100°Cofl^ 1 ^#3. ^o] ^7}2|AS ^1*>a14. 

<72> o]sq. ^o] A-fl^ ^ 4^^^^: 1M H 2 S0 4 ^ ^ , 100 1 *1 

# 7>1^rf. ZLB]J1 4*1, M-^-^nVo. Afl^^ * 100'ColH 1 ^ 

<73> ^ ^i^Hl ^#S)=7lSf #$*V7l^ ^A^^cflo) 

^7f*>Cf. 
<74> ^x^fl^oj 3^ 7 > 

<75> ^Aj^l lofl^ -a^i^nT- ^o] 7 M^S]^^ ICPS #*<RV ^o^fe 3 

^^%°lii4. xps* °l-§-*H 7M^^7V^ ^^jel^ 
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54%ol^A^ ( ^^7]^ ^JE^r 20%ol^cf. 1°] ^^fl ^ ^ o)£- 

<76> [ S 1] 





ou^ii cs/cm) 




30 °C 


50 °C 


75 "C 


*jA|o)| 1 


0.12 


0.16 


0.21 


H-S)^: 115 


0.14 


0.18 


0.23 



°l£r*i5L.!E<^ Cfl-^^, <gS*I*H ^-g-5]7lofl ^.g. ^oIji ^Cf. 

1^ -^^M 1 ^ u\]^ ^ssf 115^ pflE^ =^S> 

S^-H, ^ £ 1^1 olnfl, pflE^g- Jp-Sj-JES] SKt^ 

(diffusion chamberHH 1# ^-S^ nflEj-^-g-oji o. Aj-g-^H , nfl^ ^-aV^^s. 

^€ 7^]51 ^°lo>u|^ o]^^ ii£# 7MJ1 ol^J. u|. 
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1] 

7fl*l*JB]7> (modified silica); % 
1> 

Ri SO3X 

— R2 — S — S — R3 — 

2] 

*n 1 %h &<>h, ^-7i 7fl^^^n^ 2 tji^i 20 ^ ^^3 ^> 

[^T 1 * 3] 

^ 1 %H1 &<H^, #7l 7fl^^s]7H cy^ 37l - 2 ifl*l 10 nm<?l 3* -IK 1 °-3 
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4] 

51 f^H 7 i^7> 90% oj^-o], #StlHmul!:3*#BH (highly 

fluorinated polymer with sulfonate groups)^ 4^-^-5. *>fe- -^l^sflll^-. 

6] 

^7} ^sfl^nV^. i ^ vfl^ ^ 5 4^ ^t^5M c -, Vo J 531- ^8 *>^r 
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IS. 1] 




Tim<min) 
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